. The modeling parameters for three materials.
Fiber 1 Fiber 2 Matrix
To describe the thermomechanical behavior of the SMP material, the multi-branch model is used, in which one equilibrium branch and several thermoviscoelastic nonequilibrium branches are arranged in parallel. Maxwell elements are used in the nonequilibrium branches to represent the relaxation behavior of the material, and the total stress of the material can be expressed as:
where E eq is the Young's modulus of the equilibrium branch, E non m and τ m are the Young's modulus and temperature dependent relaxation time of the m-th nonequilibrium branch. According to the time temperature superposition principle (TTSP), τ m can be calculated using the relaxation time τ m R at
reference temperature: 
where A, F c , k
Boltz are the material constant, configurational energy and Boltzmann's constant respectively.
The DMA test results in Fig. 2 
